Renal response to pentobarbital anesthesia in rats: effect of interrupting the renin-angiotensin system.
The influence of interrupting the renin-angiotensin system on the renal hemodynamic response to barbiturate anesthesia was assessed in conscious, trained, chronically catheterized rats. Anesthesia induced by pentobarbital caused a marked reduction in mean arterial pressure, heart rate, glomerular filtration rate (GFR) and effective renal plasma flow (ERPF). Pretreatment of rats with captopril, an inhibitor of angiotensin I converting enzyme, prevented the impairment of renal hemodynamics by pentobarbital without restoring blood pressure. GFR remained at 100 to 110% of control values in captopril-pretreated rats receiving pentobarbital, but was reduced by pentobarbital (90-120 min after induction) to 75 +/- 5% in rats which did not receive captopril. ERPF showed similar changes. An antagonist of angiotensin II receptors, 1-sarcosine-8-isoleucine-angiotensin II, did not prevent the anesthesia-induced decrements in GFR and ERPF (GFR was reduced to 78 +/- 6% and ERPF to 68 +/- 4% at 90-120 min after pentobarbital). This failure of the antagonist of angiotensin II receptors to protect renal hemodynamics may have been due to its intrinsic agonist activity on the renal vasculature. This is suggested by the fact that, in captopril-pretreated rats, which maintained renal hemodynamics in response to pentobarbital, addition of 1-sarcosine-8-isoleucine-angiotensin II caused a reduction in GFR and ERPF and an elevated blood pressure. At 100 min after administration of pentobarbital, plasma renin activity was elevated compared to a conscious control group (3.57 +/- 0.42 vs. 1.94 +/- 0.34 ng angiotensin l/ml X hr, P less than .05). It is concluded that the renin-angiotensin system mediates an impairment of renal hemodynamics during pentobarbital anesthesia.(ABSTRACT TRUNCATED AT 250 WORDS)